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PROBLEM TO BE SOLVED: To provide a mixer circuit, capable of sufficiently 
suppressing an interfering wave by an image frequency, without accompanied 
increase in a circuit scale. 

SOLUTION: This mixer circuit 100a, which is provided with a multiplier 3 
connected to a first inputting part 1, a multiplier 4 connected to a second 
inputting part 2 and an adder 5a and corresponding to RF signals in plural 
different frequency bands, is provided with an input signal distributor 10, an 
adder 11 and a station transmission signal distributor 7a. Then, concerning an 
RF signal from the part 2, the multiplier 3 which is not used concerning an RF 
signal from the part 1 at this time is used, in addition to the original 
multiplier 4 to constitute an image canceling mixer circuit so as to suppress 
the interfering wave of the image frequency. 
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CSot 28Ja±co^«St«l^^^tffit-C«^ 
[0002] 

[tfefWftfg] jS^. GSM(Global system for mobil 
e communications : it^-ffl^^ififrjifti^^xA) „ D 
C S 1 8 0 0 (Digital cellular system : 7M i/JfiM 
■fti/XfA) „ P C S 1 9 0 0 (Personal communication 
s system : MI^^fA). P DC (Personal digit 
10 al cellular 900/1500 : WiiWl y^^yXf 
i>>) x AM PS (Advanced nobile phone service: jtjJf 
^IM*^i?--t*X) s TACS (Total access corauni 
cations systea : Ig^&^fflfli-'X-f 

■ r-f i'9>V}&^mii'XTM$i!i«3mS:miX 
[0003] -fLT. £<9J:?frS!l9iiTft83^8H*> 

20 mg^g3re2a^«a^oaM3!Mig^ rr^r/wx' 

XKij^. $^K«2«^#l5r&vXTA(||5:3>£ 
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[0 004] tci^-c. ^i^^^K^ies^-^ 

$?y-®mx'&w!i®m%mitnzL. s^mss 

iy®<0 I F (Immediate Frequency : ^MMkM^Z 

^xte&mizmi-t&ntf-mmx'b o . «->t , 

30 r^rA^E-Mlj . 0«;i«fAMPS(FM^a)fcP 
CS1900(GMSKWc0ftffl«8-CJ±. 5^1r|ll» 
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l^RF (Radio Frequency : m®mOAlJ&l . 2 
b. m&&mimibert Cell)3. 4. SnJTSS, I 

FA*as6, mm j % j m%7. *ntwiA*«8t 
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cos(o>lo • t) • Kl 
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= (Ai • Bi ■ Ki)/2 



(C0s((6)liage+0)LO) ■ t> 
+COS{(o)I«age-6)L0) • t>) 

= (Ai • Bi • Ki)/2 • (cos{(o)i. age +<i)Lo) • t> 

+cos{odif • t}) (4) 

[0031] ifcfc. 8S2<D&g2l4<Daj;JjV2»i, ifcO* * <5)#<m t )tZ%&. 

V2=A2 COs(<k)Iaage • t) ■ B2 COs(d)lO ■ t+jr/2) - K2 
= (A2 • B2 • K2)/2 • (cOs{(«OI.ag e +<ULo) ■ t + K/2} 
+ COs{(<i)l. aKe -<i)L0) • t-Jt/2}) 

= (A 2 • B2 ■ K2)/2 • (cos{(<ai.ag e +o)Lo) ■ t + n/2) 
+cos{(coif - t+jr/2}] (5) 
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tat. (4)^fc(5)^om2«7t'ttA^^Sj£^t^S. X 

VlF(un.a n t e d)=Vl+V2Z9 0 = 0 (6) 



«->t . m 1 <oj *-itimm.v>m4 2 a^? $»± 
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[0034] ^lt. zcvzmzu. xnmnm.m 
o^m^mmn^tmn^ g&#f#ffisi7a 
<r>2m^<offlm&tmn%. m&&3. 4<Dmm& 
^^m2<7)tm^5aX'<ommmnfSL. z 

tlhtf&Cm&LtltZ. HlW5df9-HlffilOOa-C 30 
it. fci-?-4 0dB~6 0dBcD'M-yWEEg#*#£ 
til. 

[0035] tz*>x\ znxotz. *%mcv$mm 

fci&S^tNllffil OOa^fflVft^fclJ, <r<?>$? 
-9-IUS& 10 0a gflcT'4 0 d B~6 0 d Btf>|£stt;H# 

ftfflfc?)^ ifft*Str-«fil*>A*jaB 2 0)7 ^ 2 
3. 25fc£^«S»i70dB~80dB-CJ>i5. 
flfcti\ H&^SAW7-r^?<D«aa,i3 0dBg£ 
-£'$>£. 40 
[0 0 3 6] •e^-tSfc. ClOS^tNHllSl 0 0a£ffl 
V^J@^fctt. 7 25fcLT. HKtt&S 

AW7 4/k?£JBVVfcfcl/Ct>. ^C^lCO^^-y 

E«a«o<t^4 2*tw.2<r)4*-vimm.<r>m4 2 

b. 4 2cSrJtpff-ri,^t^-C#I.C:fc(^0. <I<0*g 

zt%<. WHzmtinzmst& z t h . 

[00 3 7] -5- LT. -<0Htt3B®T'«. a^B»#tg 
«ffl^g»fffcKLT<±. ffiv^«a^«ffl<0»m5§3 *50 



^2w>m&v&ttzt£.%'). mm^mt. z 
iTygmtZ'HWxmKowiazwz (cm * s i t . 

[0 0 3 8] fc.I6T\ BKOHJegST'ii. 2^<0 
BWtftWW^ AAOflflfcttLTM;*-- 

mwtmm hmKimctiz x 0 lx t & 

[0 03 9] Clc7)@l<7)||it^ffiT1i. »2<DA 
J}&2frt>XJj%tL&DCS 1800(1 8 0 0MHz 
fl»«>RFfl»fc. m<DA;*J&ia^A;>j£*U.GS 
M(9 0 0MHz^)<9RFfs^fc£j£-ri,tf)fc. JtlgSI 
1 lfcJHwa**. L*>LT. *%BflT'<i. Z0)taX3i 
llWftOfc^-f »f-*fflV\ 2^c^i^^f)#x. 
T»»i§3fc:A*-rSJ:dtctTtm^ ^«0J:3CL 

If^lcOA^lfflStTSt. i^A^TcO-f VM-y 

y^m. *)tc<*-? v\,z&ivthz t sot. 
SlOA^S?li0^lHli^^ff*^t^O. 

[0040] zuz&t:. issmtmmx-it. t^t* 

FJtJ5t 2^<7)RFft-^A*<0^t^V^ 
HBBL^. 3^«£ULIi^RFft^A^IStLTt>^ 

i\ z<m^\z\t. im.. &\,Mtmzmm*ir?j} 
iza^x a * -isjsimismmmtimz z 

[oo4 1 ] --n. ±xtmmm.<n£oi,z. f*w< 

V Yfti&ryl&SX'. & 1 c0A*a5 1 *^A* U^GSM 
(gOOMHz^XDRFft^OV^TJi. S1«0&S^I 
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vhtin. m2cr>&n&4%t\ maztiz^m^ft i o o a 3 ] @2«. *m\<r>m2<Dmffi8miz 

£tt?&mfc(rMteli*ylz1-&£o£ffil$.LXl>& iSS^IUS&l 0 0 b£^Lfct>tf)T\ 01<« 

<. GSM(9 0 0MHz^)T*^irfmfc« 5 ^@Kl 0 0 afcH&Sj&i. m2ffM 

mrnJjZ'JrKKi-hZttfTZ. «x*fcJ:6;\'.yT 3S5 aCrfUT. ^ffl0S8*^f§3*>/i,<OA^8ffi^ 

[0042] §4>t. ±EHi«gg®-C{i, ^^^^^l 7atfti-C. l^t<^fflIsl8*»'SI»S3tittl.aj^ 
£<D©3!f&fi&3 1 *>£>{ft&£*u J^36ft^#E2S7fc: tmfcKMLT*&iB6ft-f#I!S7 btfRltfchXH 

^£fflV\ ^£i£tT&oA^&A*&£#*>. 10 [0 044] ^$*-9-@gSl 0 0b<7)lt£. SfSl£>» 

Vl=Al COs((UInage ■ t) ■ Bl COs((k)L0 ■ t+jr/2) ■ Kl 

= (Ai • Bi • Ki)/2 • [cos<(6)i« a g e +coLo) • t + x/2} 

+COS<(<i)I.ase— ft)L0) • t~ x/2}) 

= (Ai ■ Bi • Ki)/2 • (cos{(<ui. ag(! +ft)Lo) • t + x/2) 

+cos{o)if ■ t > + x/2) (8) 

[004 5] ^2c^SS4<0ai^V2«. ifccO* X{9)&<7>m'0iZ%Z,. 

V2=A2 COS(<OI«age ■ t) • B2 COs(<UL0 ■ t) ■ K2 
= (A2 • B2 • K2)/2 • (cos<(<ui. aie +«OLo) • t\ 

+COS<(<UIaage — COLo) ■ t}} 
= (A2 • B2 • K2)/2 - (cOs{(&)Iaage+«i>Lo) • t) 

+COs{a>IF ■ t}) (9) 

[0046] *LT\ tmS5b^SSjj-c. ftmmzM *<9>5*^2#«ttfr&£4*4N=*»K £*Ui<K*m 

VlF(un.ante<i)=VlZ90 + V2 = 0 (10) 

SoT> SSltfH *-5>«WB0>«94 2aO*#Sli ftSfciS $?^0»1 0 0bfcg&S£»i. JQJHi^ 
0 . -Mhb^ d c7>ft^-4 2 attfl»ES*U %K<0J9 K»7 b iZftlX . »ffi08&O*v^fSfI^#ffiK7 * 

^-^jsaaw 2b. 4 2c fcowcfcraarc. v^m 4 3mr&ai:te£?&£EHLT&&A:&#t#i2J£i 

^^iikaW*. [0048] *LT. iOS^HRl 0 0c«*^. 

[0047] <w=. 03«. *iMH«S3^aige®fc: mi<o»»ffi3^ai*vijs. awxiDasaofca 

i&S^-tHRl OOc&icLfcfcarC. 02<7)HifeJgA 4. 

V 1 =Al COs(a>Iaage • t ) • Bl COs((i)lO • t 2) • Kl 

= (Ai • Bi • Ki)/2 ■ (cos{(<*)iiage+a)Lo) • t> 

+COS{(<«)I«age — 6)L0) ■ t>) 
= (Al • Bl • Kl)/2 ■ (cOs{(<*)Iaage +<WLo) ■ t) 

+C0S<6)IF • t>] (11) 

[0049] ttz. »2«>»*»4«>ai:ftV2li, •&<n+®+(l2)3 t OMWj:h. 

V2=A2 COS ((Ullage ■ t + X / 2) - B2 COs(d)L0 • t ) ■ K2 
= (A2 • B2 • K2)/2 ■ (cOS{(&)I.age+fiDL0) • t + x/2) 

+COS((d)I«age— O)l0) ■ t}+x/2) 
= (A2 • B2 ■ K2)/2 • (cOS<(«0I.ag e +C0L0) ■ t + x/2) 

+cos{o>if • t}-jr/2) (12) 

[00 50] -£LT\ 1imM5 b<7>&i)T. «fflfclcft * (9)*«»2JHfc'tt*»fe=Sr6*fl*:«rO . £*U±JtEL 
5 St6*6Wi#lfifl'ViF(.»..ot.«(cov»Ttt. * fc(10)5SkHt<. iJWXttJSfcSrS. 

VlF(un. an ted)=VlZ90 + V2 = 0 (13) 

v'E88&Oft^4 2a<D*££0. £4X19X50 fcfc&O. %2<T>A *-l/Wm.A 2 b. 4 2cfcoU 
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[oo5i] $^tc. 04 ol *mcom4emmm 

1 0 0d£^U:i><9T\ 03<Oftifc 
«BicJ:* S^IMHKl 0 0 c fcH$:&£{i, ffiv^S 

SS5 b fcfUT . llk^m3^®M<mW&4<r)&ji&* 

Vl=Al COs(<i)Iaage • t+TT/2) ■ Bl COs(o)L0 
= (Al • Bl ■ Kl)/2 • [cOs{(<k>Iaage+&>Lo) 
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[0 0 5 31 tt: 



*84 3tzmh&&£SMLXi>hJJjm*Hi«3Bl 0 
afcfUT. Hl«Sl 1 fc£*«»ISWHiaB*#*-* 
A*^SI§10b*^ft^T^I>Atwi5"5. *<0fl6tf> 

[0052] -f-LT, £0>S4MHIHftlOOd0>1te, 
*l**W3l3«>aWJVltt % »W><14)*«HiDfc* 
S. 

t 2) • Ki 
t + jr/2} 

+ COs{(<i)I.age-<UL0) ■ t+x/2}] 
(cOs{(o)I.age+<<Ho) ■ t + tf/2) 

+cos{<aiF - t}-ar/2) (14) 

V2=A2 cos(<ui»«ge • t) • B2 cos(o)io • t) • K2 

= (A2 • B2 • K2)/"2 • (cOS{(<UI«age+6)L0) • t> 

+COS{(o)I.age— 6>l(>) ■ t}) 

• (C0s{(<k)laage+0)LO) ■ t> 

+COS{0)IF • t» (15) 

20* (i93JDra»28£»W»fcfc*jftfl'fc3r4«>"C. i#U4± 



= (Ai - Bi ■ Ki)/2 



= (A 2 • B2 • K 2 )/2 



[00543«!oT. )MHI5b*>flttrC. #M&fc 
**JBWl*«4) > Vir(o...Dte.)fcoV^TI4. <14):*fc* EM:<6)ai:H&<. ifc9<16)5tfc&l>. 

VlF(uD.ante<l)=Vl+V2Z9 0 = 0 (16) 



VWmm^A 2 aCD*£ £ 0 . i<0«# 

4 2ali»EE3*U 4B^^j«aau^stt$^^c: 

fcfc&D. 82<9>f.X-v ? ja»R4 2b. 42ctoU 

BiHi3(^in»^m^jiais^ 

[0055] ifct. JJBtftim(^<t**ft@-9#g> 30 
JS7a. 7bfc. A*«-9*K»10a, 10btf>Jltt 

«** 2iB&tfHI^fc»3!l I . -#<0<I^£ 9 0 ' {fcW 
bt&Zktfvti cdx*. JUT. £T m tm&t Lt:M 

[0056] t-r. 05«±. mmmfe%5ot. 90 

Sffiffl^y^ 5 1 *Jflvvt«j£Lfc®#afi»SD«>- 

wc* s . mmLMfe% 5 0 14. a*wfx*»6«i&s 40 

9 0S(5fflv7^5 Hi. fl8&P2tt£3*ifcfl,*£ 

[0057] 1 i&6*XI^£ 2 ^^Xi^fc^ 

EL. *<r>-1i<r)me)mz. mom^eMmtzK 
LX9 0m?$>lXliiJji-hmkLXl*. 9 0gfiffi 



AfI^frE3SSDT't> 9 OSffiffl^?* 5 1 SrJfl^fcOT 

fcfflttdBaHS»5 0*g{tTV^WC*&. 
[0058] S6J4. *»^5^llI»^*J»t 
S<I^#Ii2SSD(10a. 7a)c7)ffecO-0l|-CAS. ± 
MLtiXoiz. II*>B*J«H*SDtt, ««gfcLTJi. 
A^$iutfl-^lr Ogfc 9 0g<02il^^ffi-rS fc*> 

®.->x. mmyti^mtLXM^^^t. 

■r a 3 fc. og?)ft^i,&-f jgaaausii 5 0 1 9 os 
(affl^^^siirascittc^o, *#&c/N<o£fc 

[0 0 5 9]-^. GSM(900MHz^)«yXfA 
■CI4. «S^#fc«LT3MHz(ifufeJSI!agrC. 76 

dBcoA^^**oj6Wi^A*LTt,. jaia«sr 
mm^&Mrmmznx%mm*&f®m£M&& 

Zk\t. Bt®lztem)mTj8fe2tiX^lcDX\ ffifg 
^)C/N)Wii>k, 76dBctA§^«^*6Wll 

3MHzwifc ""-r-eoj (T^i^ \soutf%mm^i,zn 
%->xl*\,\ m*x\s&wm<r)c/K£wz~>%w 

-yXl£o&iltft>Z>. 

[0060] ftoT, RFA*<1^. XU^ffefi^Srja 
«aaSf&S5 0 fc 9 0Sfiffl^7^ 5 1 J^otMt 
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Z>CO\i. GSM<90 0MHz^)<Dy*f-A&fc\ C/ 
it. Z<7>m£izftf6Lt:i>cox. mKDm^H 

2tw>2<r>m*4 (53) zm. zmzxf). 

S§ 5 0 i 9 omW^y 9 5 1 fc2B(vtX) 8«* £ t 

[006 1] ^ 0!iJf. GSM(900MHzf)ffl 
t DC S 1 8 0 0 ( 1 8 0 OMH z^)fflCD2a<0^8aS 
*^ffl«^§£fc:-?V vt*& fc . G S M^XrAtt. 
iJEL^iat:. SMfl^fcttLT. 3MHz8t*lfcE 

awe. 76dBc^#^«j<o«iWfi^A*-rs 

[00 6 2] ZCOifrk. . DCS180 0v^xAT 

i^mmLcrm^ a 2b. 42c)<7>wEa*eu\ 

[0063] «->T, fiUaSBMfc XI 
6^«I£«(3gJfW-6ifcfc:J: , 5. ££££ 

[oo64]ti^-c. . *03MM>p 

UTmmmx't)*). ztuzxtm. mmmmmiz 

[0065] 

■ s 9 wm<mn&m&2®cy&tu% i a)--ij* . m 

J: a fc Utf>T\ ftffi»lca»tS ZbtzX 1 ). 0 
O*Sfl:i:<£fiHM:£^fc:02, c: i: 5 . 

[0066]*^. *mnzxtu$. *mxnm:7 -* 
>i<?t:mi%<xi>. mi^mnz%%£Misx'Zh 
cox. mxm&mcomm*mm'®%izm-t& 

[Hi ] *mizx&**v®m>mic>mm®Z7f; 

[02 ] *mtz xt ^vm^mcommmz* 
^■7uy?mxt>&. 

[03 ] *%miz j; h i^m^m mm®** 

■?7vy7WX'tiZ>. 

[04 ] *miiz£&-i*viBiM(?)fti4comm®z* 
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[05 ] *HBBtJ; h S ^-tMUKT^ffl-rsm^SI^ 

<io® i comwrnz^tyn y ? mxt>& . 
[06 1 *miiz±& **irmxm-t&m*irm& 
com 2 comtmm^tya ~, 9 mxhh . 
[07] $.?vmizi5uxfsmt%:i>A *-ismmt 
cowmxht. 

[08] mmklz£h$9V®&CDHM:7Kt7'riv 

tmxbh. 

10 [09] m*comm&&m-t&m%imwp>-wz 

1 mcox-nm 

2 &2<7)Xj}& 

3 810&JKS 

4 m2*>&jais 

5a &2cr)Mffi 

6 Jfi^SJ 

7 a ^ffi-^^iSS 
20 8 ©ffcA^gB 
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7b 






8 mmji® 




1 0 


A^fi^ttffiSS 




1 1 


meowed 




100b S?«S 




10a A^ft^S!^ 


30 


1 1 


micowffi 




10 0c S^^EIS 




10b A^fl^frES 




1 1 






lOOd S^tMHlS 
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5 1 
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micom^AA 




53 


m2com^rxA v+ 




1 9 




40 


20 


m 1 commmmcom 107 i>u? 




21 
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20 
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26 


%i3C07 4fV9 




27 


mm 
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m3C07 4tl9 




29 




50 


30 


U9 
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31 

32 $S38 
33 

40 $10>$?lHilB 
4 1 l*52<7)$:?«& 
4 2 RFA^Jft-^ 

42a x-nmwm. (8 i it-amm.) i««ge 

42b Aflfl^J**^ (#S2>M-^Saoi8) 
2nd Image(l) 
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1 8 

4 2c xxmmmm (Sf*2>r t-ifmrnnmn i 

8) 2nd Inage(2) 
4 3 J^Sfi^LO 

4 4 afsi+msM^i f 
44b ^x^mmmmniv 

4 5 ^2^^1^-L0 2 
4 6 82+igjgSM^-I F2 

ioo $?v®mi&m) 
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100b 
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CH6] 
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Z Y 
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4>-S>Jt*ftES4fl 
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